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(54) MICRO TIP, PROBE UNIT, MANUFACTURE THEREOF, AND SCANNING TUNNELING 
MICROSCOPE AND INFORMATION PROCESSING UNIT USING THEM 



(57)Abstract: 

PURPOSE: To provide a method of manufacture of a micro tip for 
use in a tunneling current detection device, a micro-force detection 
device and a scanning tunneling microscope, etc. 
CONSTITUTION: A recessed portion 3 is formed by crystal 
orientation anisotropic etching in a first substrate 1 made of single 
crystal silicon and then a peeling layer 4 and a film of micro tip 
material which is precious metal or alloy are formed and a second 
substrate 6 is joined to the micro tip material 5 and is peeled by the 
peeling layer to form a micro tip on the second substrate 6. The 
first substrate having the recessed portion formed therein can 
thereby be used repeatedly as the female die of the micro tip, 
resulting in the enhancement of productivity and reduction in the 
manufacturing cost. 
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(57> 

)IMi4-c))M»tTl«=S«6J;l:«'l<T'-r f T'^SlC 

r*. 

(MM i!iie«»ieLfc«-s&iM't«f -f'j:'a>il 

I!l:LriiVSl,«JIIV*. SCS*in±LHit:iX h 



[tii«qiii t-i>*i\.nmjiit»ii'fiiiubnmt'f 

(•> ai-M«)MtcigHti»At-«xa 
(b) iiei9»t«fK-a«ui:«MUi«»iitr«x 
« 

(e) «C[!!lMS«t-Mltl±t:«'l>f ■r'^:^tr»«w 
(•} tDBMM*^M-S«. «l«BMBMttll£llt4> 

tnt<t*,±K (•} ~ (•) miatmt*ztt* 
mt-tim'i^f--! '»?(i[)««»a. 

» -TV 

m*9 * ] MBU'W ■< 'J ?tt«4'«*IIXI*«* 

■** -e * t c 1 1»« t r 1 ~ 3 i^'fivfrc 
v :f nsa^itiij: V Hit ufc = « cmkjt-r siifT 

(a) tNe»IM>C«>»l;HSIIII»ttXt.9>{r 

(b) iiieiiMit*cr«lt«S«±i=m4>'r-f 

(d) Mei»ttait««ltMtH»ttxvVl<fri<iu: 

r t te * y iw«jtcinis«*T ^ -y zfn»ta% 

ttJtK (a) - (d) <i)j.atmrhztin 

Cf««9e] I(|«5l7icB«fl):?P-:?a.= *H. B 



a. 

[M**! 01 ttBasatBVRiK. /tjuxBsnuo 

¥RTft6=fcCM«l:r«n««fll:B«nM«lia 
SR. 

[MM 11] wEaBwiB^B*'. 'Wrxaaw 

]aMt>ft«^l:C«a£r«M«nei::B«nWN« 
[«|IIUi12] ini»HI»*16t<. BHttT-fv^tffl 

ffsit***, *®(i*t*i'Ti"<-tR«riaa 

t:«*-r = t « H« t r *R««X S I* B 

(B«aii 3] nBeaiK»jb<tftj>^>j-»x«« 

rh:itt:nmt tin** e l::B«(l>ni«HBR. 

[Bi««i4) nBBMtia»ioM«'#«aii-(?x>« 



[0001] 

[««±»HR«B1 »fMtt. hl'^JI.aSEWlilit 

a. tt'jiAttiiiBa. atfi^^itaBf-^^'juaaavi: 
ffiiaa«Ai=ttt«. 

[0002) »6i:*am;^ ±.K:/o--y3.=.'j ht 

BRBCN^C. 

[0003] 

[««©««] a#(:fet^T. •t»««aia*«a»« 

a^VWRB-Ct&ftfiei-vi^ABBtt OUT. ST 
MtlCr) 6'l*je**l (O, Bl nn i n» .1 ■ 
I. , Phys. R«v, L* t t. 49 (1 BB2) 

s 7} . wtta. *MB«Hbt-aBMa»t.<)iri.t 

ic. Avft>«sTMu. aa«>T4v:f (RM) taaa 
«Mi«>ni:a£tiaAT. 1 nmaai9Ra*-cj£-^» 

it. 4^inMi:h>*Ji'anffiMi4££»WltLTi> 

e. cntai»*a>niR«:i:*ai:aa'e«^Ra 
■a«c«tr*(»T. i-^+Atat-jfeca-a*? 

l:T.fv:^t*«t«=^i:AURAR«aHaa«B 

T*-y-«)«»*i?aar*ct«'Tft». cwst 
«i«B[:»<»iit#4ifeiuuroaaR«fi=4>eM3ih. 

KC. JUtdoaa. VRIi:R4<aM«aM 



to 0 0 4) «)ltt, ^insTM<D»it*fl!t»t. 

t*»*i»i*«»»««>K!Hii**-y-. aT*-y- 
mawna. immi ce. e. en r i ohi, pr 

oc.adincB ef 4th Intsrnal 
ionil Conl»r«no« on Bonn 
ing Tunnalinc MIoroBcApy/' 
8v«ctro*eepy. ' 8 9, 813-3). ft 

[0 0 0 6] ^ftE,(M«S!Mt:rinT. CWXttt 

>1»L. tt»«»«)«lt(= J: th 

(0 0 0 7) C«3e«IliltBICjBl\6*VtSTMT'Q 

-3 (IEEE Micro EI.elrie M. 
Chan i c. I Syt t«m«. pp. IfiS-l 
9«, F.b. ieS0lA<«». =illSKff07ri-h 

T 3 »iK[:ii>ii(i iikma«Xk9mtsn»m 

[0008] ±k»'I^i--<'jM. m=f. 
»«iia)!i<**i>ct*<»***i«t«nfc. letiu mm 

[0 0 0 9] tt*. iBOjJii««'h*-f-.i:^aiBJ«» 
B«*JVTI»« (»I(H«3 - 1 3 6 7 0 g«iHI) . t 



>*tt<f ^'fflBBtW, ai=4Bil:e i o, i i 
3. c. e i N, s ■ c«£«KBt. )tf*«lti 1 6 

[0 010] Afc. Bie (•) ic«eft««9r:. fc 

». MKtt, Bl ■ Cb) KW*ihftJ:ii;. 

-»-?itfcufxhiaa«i «4i:a«i i itiBK« 

tool 1] 

invufmntLtTtrimmi Li'uwt. bis 

I- 3b vin-i^-tt^o- ?®ltH t *-= fc i"J = I'll* 

TMB:?o--?tf*«*i-i*. ■ya--}<!>m%»mt 
l!lll|l:»^^**v•cl^tfc*^»■*^l.t=<<. t-v+A^ 

«t«n«*BB-e». Bl 6l=«L.feJ:9tt« 
ttr««»i(l<Bfl1!ftn>fe. 

[0 0 12] WqT. »«W«B«I1, t*tttft±* 

*>-DBj-it(»tit*ll(»T**(»*f-^ v:/ay?n-7 
[00 1 3] «r:. ^fts^oBna. j:isHii;»ai<:J: 
a««St;i:ffl««19KK»««t « = t i-tii. 

100143 

[BB$MKr£fe«>iD¥B&(XttJ?ll 1 mil 

«B«< <• « I »M«t LB'hT -f 9 :irB«B=S«i:li««- 

feft. eint»icLfcK-B«ni«i>;jiL.«M-ct«te 



too 1 5] »cnKi a. hv^juixxait 



a 

(c) iiCHii«fttM«Ul±.i:a'hT 

Cd} mKemi*bHmmjL(am*^f-iv^*intn 

(•) mcHiiii^K-sc. Ai^ammmmtm^ 

ttj^R c>) - (•} nxmntizttm 
mtrimi*^'<v':fntmiimv^v, ecu. cn 

(00 16] th. »limz(07R-7a=< 

tiZtKiV fa--j3.=.v h tn*.t «liO-cft 

[00 1 7} »IIMI2(*. K>:»A.MXI»1tt 
-h»«iBm«*T ^ f y t «»*T Y K ?t«tt8-*« 

(b> tteuii«*t;Jll««»ll±i:«4<7^v:'«l«t 
(c> «eilBII«*t»«4>f ^v:^«(±l:S««T« 

(d> i)B«ttJlM««llMl»tti9r>jr7iax 

T«=£t:j:ViMt«l±l-Hn«4>r-rv:7«rHi:S1l 
!l>«!<l:t±R (•> ^ (d) OxH««t-«=t£H 

«. 

(00 1 B} *jmj|»3lt±E*J»«»2»^0 
-■p:y=.'j K t«?P-?J.iv hf «tt*-tt*t»05 



(0 01 B] tu:, ■■eni«T*««i«n«i:iiti)t 
«. 

loosoi Bitt»ff«»i<Dlk'hT'f v7«Ki» 



1 0 0 z z ] Ki«x, 1 J;i:«M 2 tacf 

10023] ai:Hi (b) i;»r*7i;. uaa^* 

[002 4] AKBl (e) l:«4-J=3(:. Uast* 

fea-«« 1 ±Kafl»* -f 'J 6«/<#->a;Lt 



(0026) ftlCBI (d) t:s**5ic. «=M6 
±l::W«l,fc|«fr»7 t«-»«1 ±l=»«tfea'J«* 

too£7] tti:Bi <«} ie9rjia(=. K-sai 



«5 tmB**^&«it«Tctiij:y»*T-<*:^«« 
igiit-c#«. r:f:L, »-mm^ tmmmttmitmv 

(002 8] SM2. MKII4. 

SIC. ft>»U/<-Ji*T»ll**L-ClS<wtKJ:it. 

«. 

[0 0 3 01 X1:. ne<t])ir-iiKi:. im, 2tt»« 

tifVti. 

to 0 3 1 J »:)t*fc, iiK(«)l(s::«(if:. en* h 

[0032] BBtt. *fHlllt2l:J:»:/D-:fa=-;; 
t-eUfMrnVil,*. «IC«lt2lDA>f>Lvt-&?D- 

« 7 ft « i>i*s«»i^« * 7 ai-atkou 

CO 0 33] E«»'W«A.7m«>««. AV9U'< 

-S2Jei:ft. E«ll:||63>, S3bl:«E«q»ar 

«t:M0««fi4., B4b, B4.A<«I|«4VTI.V 

[00 34] A>*l-;<-**®^<v?50/i. «« 

{00 35] B9ICiSl,fc*a'!f**EW»Z(n^O-? 
[0 0 3 6] ->Ua> (100) SCSI 11. 7 

i*5 7«ii>iiiLfttt. ••iMiattn.yi'tftri.'j 



SB£Kjar« (Bio (a) #H] . a««B 

Mtfctt. if«tt»»truiLi:TmaB4., i->^ 
A.«Rni9^.r f 76 9 h :'»ji«Kns« « » £ e 

«M»««j|tr« (B1 0 (b) M) . SWt 
S3*, B3bfeMS4b, BAoJ^UtCtMliM 
iKHLTi (11 0 {«)*■). « bl:. aMB7 

■ti'-JULfett. IIBIIIIIAItxvr>{ri:Ti'>j3 
>1MI8 1 tn-^^yu. B»ji>? 

I'l'^Ba-rt. Btti^ aaaBTj^^BBssaa 

■BA'tl-yTVyU *>»l//t-6 2»ttt+* 
(810 <d} »B) . 

[0037] 7*ft'JttI"jT>?i*l:J:*»«a'^y 
3:'<0«a»»5>ttx^.»l/lftt. t/'jav (1 1 1) 

■<Di-j9^>yu-K*»i»iiifOT;»tfciti. c«» 
flfeiBHlifih.fcC3«lti/'Ja:> (in) WKirBC 

[0 0 3B] a.9*»tniiMty(>ttis.nm'Kt>mit 

[003 9] *«»|B2ei5:/n-:*aiv hit. *&r= 

[0 0 4 01 «fc. *a«(*±n»:^p-:*i=ii 
RitfeSTMaa^. iBNBa. n^aa. iwnsa 
Baoiii««a«at«A. zamammit, vmitm 

1004 1] 

SIT. »ft«)$itttn«ai'-ci»Mr:MMr 

[0042] SIKfll 

*XKRT<l«a 1 Uf: J: ? ttMBXai:: J: IJ««« 

iiii<nK'j>::;a~:^ettaLfe. UT. l(a»tt«H« 
r*. 

[0043] *t, «Ma2t:LrlMI(bK2l<6 00 0 

ai.'-cftBa2iDnraioaK«. 7!f Kuv^r?? 

#«>!'Vai'«ail)Lfa. «llfl:»U'»A«»««nLi 
feMBHH»ltXv?>jfi:«(feia3«Ml«Lfe. « 



t# (1 1 l)»-PB*ilfca*S. 6<ini(Dat;5S 
V l--V.<!>a»9JI'»Siihk (Si (■) «HI) . 
[00 4 4] iKll«H2-Cft%ntt1bK«HF : NH 

t-iit->«i^i:wii«4itr. cr«xsm»£ti 

^'J£IE[:eDOAiUL^ (Oi (b)*lM). 
too4Bl «i:«|'Ht Si L-c*SJ{2ii 

VifK^yytS-i-SlttlT-sfc. COttffi>« 
on»lt4. af<m£Lfe(Bl <e}«ll}. 
[004fl] 1UZlll=.mmtt\,X*T OB 073.-9 

N. mM4>7aB3oo-CT>iitntt«L%. 

e£tt««7«<ilftL.fe (B-i (<>)•■). 

[0 0 4 7] tti:ft-CtK1 i«-SC6i«ll»ML 

fc. =.»p». «««4tiii*-f^-/:'*t»sta>»«f 
(«) •M) . 

[004 6] «t:. ±iCUfeAai:^MWHUfell'l>T 

[□040] MKMa 
*mMt!HH2 l:«»h4« J: U»« 

miie!>»'l<t.fv:fCttHLfe. BIT, H««ik«u 

[00«0] tr, flinafcLTIMKtlUKSOOD 

«. Rl'TMIIf£OBIraOBffi£. ?«^h<jy«r97 
^ t a i*/<>-i.llWl(Lll»»9i= 7 0 f m 

MB'^'J attain U*:. «l»-C. *II**'J1»A* 

mtk. Un. a-^yi-**!*!*. a«2 7'HIDKOH 
JdiBJSfSJHK. JMBOX. i-v^Z^ytHmtZiiH 

Lfc. edit* (1 1 ij»^«*nfc»*7. i«m 

»»e?£'> KftnCailSA'JBiS^nfc (SIZ <>) • 

h) . 

[005 1] ikCftHnZTkiMlftaieHF: NH 

t-«-»« 1 ±i:«mR4 tLx. A f cxanMiti: 
^U*BI£7 0 0AlMlLfe (82 (b) 090 . 
(00621 «l^¥<V:mi«l>£t'CP 10. 3 
Jim, NI8;.m. ^ „mtVH:-Am»mzt 



>yiCJ:>J/<*-:/»«S»T-jfc (B£ (c) #11) , 
10 0 6 3) «l:JII=«liBtL,TS.'Ja>->x/%SJB 
«t. C©ltiil:»ftJl7iUTAItl. OjimXS 

tfl«*lJ#L. ftftSffot:. SfeW*!!, N, M 

iR*T-a*3oo"c-cii»»iit«i,fc. c*ii:j:yAi 

- A u «*i<|ia» ltt»'J>f Y V ?*f« 6 t 7 
ttftLfc (B2 (d) #N) . 
[00S4I «i:K-S«1il(t:=a«i6^«fi»ML 

k. COW. Miui4j:iit-iici tonmvmmi, 
fe. tti^r. •<i<?'<v:'J:0«aiS4-ejfc«Ai£M 
il«»»tlllttrllka1-«=^l:J:v«'^f 4 viftu 

ttOfe (BS (•] •■). 
[0 0 6 5] J;aLfe»»l=J: V»KLb1lt4tf 

fftlSO. 0 4;im, Xeitl 3. t^mVhtk. 
[0 0 5 6] KKttS 

KLfe. :fD-7Bii«h'ji-»x«ci;iL. too 

C 5 LTttU L fc««Kt>-f 7* 6 E M VB* Lfe t 
«f -f v^lOK^ni 3. Sjim±0. Iwfn. 
)tnil«4iSttO, 03j<m±0. 01vmOyt7V>t 

(00 5 7] illt8|4 

[OOSB] cr. (n>Zl:LT:KilltlMlt6 0 00 

■< i X 79 >?l:J: U '<« ->ie»a LMj^nt 8 V 

« tffil'feMJilM:!fttx ? »>r<: J: ass t»Jt 
tti. Xvf'VjrftAtt. a>Z7H«!>KOH* 

»»tmi\ iKiiaotc X9?-><ritnij:2 0Mi:t 

Stf7£vl-'tt«igS3«««KC«i»ife (B3 (■) • 

tOOES] 3k(:«aSZTA«tlM(tBeHP : NH 
. F>1 : 6S»1-±Ctt£L^. MU-C. I!j]»3«* 
tr»-»ttl±t»(lll4iLT. Cr£X£fli«i«l: 

*>}±mzBookit»Uz <aa (b) . 



nHlt4. 0;jn)^ (BI3 (c) #111) . 

[00 6 1] ttt:. M:::a««)ncr«. =.(DK:i>C 
tLX\t. «ttAi''J3l'S«iBJ:i:Kttt>SII1 Oi: 
UtMlllbliei. B«m. l*ft«7iLTAIE0. 
S;.mllUiL«;. «l»T. 7* t-'jyj'??^** W» 

lim. ft«BOOi<m£Lfe. M. MM^KHI OCA 
?HtlSi:tlfrJI7«<l»*U^ (B3 (d) •M) . 

[0 0 6 2] nr-.m-Jtm^ tn-^mttt\tm\, 
> u- > 8 1 1 -J 5->^^»«r * c i c * y 

Bya--JtU»tlt (Ba <•) •M) . 

10 06 3] ai:. ±aLf:«^!:<l:Mf»MLr;IR4<7 
{0 0 6 4] K1IH6 

;u7«lilKL3«at;KttiTtt^U. »&i=i->4i»« 

uif-J:ll-a«±i:Mrtt*lH9Ki an 
4>f 4v:^CtlA:/TU<-±l:IHl«Lfe. HT. ail 

-X«fc»Hlitr3«*T<f?I«, «*T-*.;<^» 
tooee) «*. «#«aB»ili»i*:'»u/<-*< 
i//<-i«*i»«t-5. m^iattnm^/U ?.tixc 

MOB hSi-yxitfflt'ft. «C1 ItLTN^f 
m-)Ht (1 00) , itWtfll -20 • cm(0->>j3 

I'H^t*) Z$7O0OAlSaL. P'»zjU«t(1 3( 
»a L'<v7T-*t UtBttffTIIMiftMS 1 0 O 0 
ASBf 6, -ftWi':?5««TB'f*>$-<>:?5 

u. itiikiP£jiik'T:i 1 sotxoBtt-es Bj^mnma 

LP-» I Abulia (■4 (■) M) . « 

i:. Mibai 2e*attSL. MlitBteooAM 



OOOAAB-Ti. NWOS, PWOSi6i»««^«a 
l|!lii»Ktil'iJ3i-J-'f h^-< KBtHtfiL. l-yXhT 
B(t. PT*i'*A.;ihv?fflfc»p ('J» ■f*^* 

*«l'l»B(t«tSO00Ajj«H,LOCOS (Lo« 
« I Oxidation S( I I oon} Bl 4« 

&U3>4-'n-9-f KKfLocosMi 4 
iiin«>BftB«i»«r«£a4 tb) «i=. b 
4UFcn).«BftBt 3 e 0 AjiiBty- hn« t e « 

KigtU M0 6(ll)l,»l>«a (V.) eal-ho-AT 
^lIlllbBF, -fJ^tABP-fV^Ste. LPCVD 
«Bi:j:yPo I vS I t4S0 0AlltBU. ■fi':^? 

Kai:j:*)«si:p 'fa->t"f>?'^rt. * 
i:. «B«Pa I ys I «A£u Sttflsereso'c 

3 0»IIDlI>r=-*tftl,\ Po I yS I 

i^xv^^vyaiiPo I V s i ti»<tu 
6£iear«^a4 (c) »ti«, cc-e. A>f-L"< 
-«iilttB9(LTi.'«;i«i<PM0 s«l«i:f!i:aj«i:tt 
-5t:i>*. fcci. uy^Kt'<*-=>yu. A»-<t 

i') 7SML. i«ii;<uy;ii-*Aji-:i>«'u b 
F, -f*i.*-f>:f9i,PMos i-9>y;i*©v- 

OO'C, 6m I n<Dr--rt-tl,, «ECVDI«t!B 
P8Q (>t<n>. iJ>K-?'^U3>aft;a) #700 
OAjMltBMMIItl »»»DEL, » 5 OX, SOm 
i i.fflT--Atft9tB» (•> tWt. 

(00671 Bs (b) uB« (•) tm~Tu*vn 

NM08i*>TI^*<-«l*t»r. UBI*. »>»U 

'<-aiit^Hiriosiotitotxa[:ttoi:ntmi>-ciii 
mti>. 

{ooeal fl«BB»fl>h9vp;t«tF^B8 

na>»9l-ti:«bit>, f<«-^>{rLBPS8Bi 

r«. Ayt9»BBI=J:>JAI-Slfl««flt. 

-=>yi9*V<^LEI»B206»Hfr*. ac. J) 

>yi-A-a«(!)BP6«(iiei'ii'- i-aat sen 

«LD6 <«> tm. Sftlt. *5X^CV0««l: 
rs iONB«B0O0AjCat. ttBSS 1 tMr 
« (IBS (d) *K) . 

u:/«Bi:t-« (B6 (>) •M) . 

[0070) juic. *>9^^/^-t«Jeti#«*■)| 

-tt. Tt«l|2 2^CTll«MBICJ:VC r #20 
A. Autl O0OA'J7h*71ir:J;y«BU X/< 
j> »« -CE«»« 2 3 £ U T Z n O # S 0 O 0 A M 

ni:<>;7K4-7Si:rAuC2ooaAjitfl, 

X,i(«y»MaVZnOteOOOA. U7l-^7ttKX 



Aut1 OOOAffiIIL.31l(014iflZZ£2ll«3£C 

<> (Be (b) mm . 

(007 ij ii\z, }}if9oi<:-unnmknBM 

ytt£La>99 l-;K-j|'£i(lft4-«. BMHaXtlk 

ML. u 7 h;r7ai:-c A I tiuuttttsaas 4 

tlMtt^ MtiT. •if^iy^mt LTMKM4 

(Bfl C«) . ««. SftttN, Mll4i-CBS 
[007 2] it«)lt 

f-W<-a«'J«*^ Lfc (87*11) . 

10 0 7 31 *t. ±aLfc»aKJ:««IIL*:«*^^ 

(0 0 7 4] KlIAe 

rB«*« 4 «>i[*T ^ :#tm>fc S T M« 
>t>. 4 1 tt/t-f 7;ifl>«nfflM. 4 2»(->»»ta« 
t/'<-. 4 5a:;D~::r. 4siutH. atuxvzb 

Keii/MT^-eltS. ==-C?a-74«l:tW4ej: 

^^4 7<nz*lIitBBL. :/D-74 $ ^H»4 6 £«> 
fimit-*t«^Tlv«, »::. xYzenifiy** 
4 7 (D X Y 1 1: * y it*»4 e <o 2 *a 

■iS/<-f7':<.)iai oA, X4+>XV71 OOAxt 

I007S] isnmi 



[0076] znmtfimtat omti^matmi^ 

0} StKBIl:. 6 6i:0£Ji«:->>;a 



>SCVDai:T500A(I«H,, 

1:1: jo»i-fe*i*(t A V '>i*»«icT i^'j □ >a« e 

55VK«03«B8*'«|»4+Vfc (H1 0 <■) * 

n) . 

(0078)«(X. •tiaBaB(ki'>j3>Bi5««C 

■ib^<Ja>&CVD»l:TiUILfe{l. T«as4 

(■10 (b) M). 

[00 7 8] AC, «M»«»J:««St» (ZnO) 

e»«4-». 4>naB4b«»j«r«. us 
<=. 2aBAst»«Babt»iirr«. i(4e. 
««e4c«Bi«-r£. 4>«as4b&t;±t«fi4e 
aTtlis4.i:n«ta>ft^-cAlir«. ZnomM 

o, ssKito, tArmai*#;ir»y. o, tAt 

«*-XEItl*l :1> O, +Ar^/X*fflt. 12m( 

io) *(g) . 

[00$ 0} ic>i-. attCVAWti'V^^'Mset 
CF, 1i7.tni^1t\-'^^x.vf>{nztLV/iy9Xy 
•n/vmaHsotmiLL. •■«i'-»t.ft>ao% 
t:)Bl»Uft:«tt«A>J-)i.«»iKi:Ti''Ja:'a«e 1 

[OOBII atii:. a««Boni:!/>j9:'B6 6t 

CF, «xtj«i«fch-9H-iv»>iftj!ya««*' 

&Xvr>irL. jir'9-U>y{-BS£r« (Bl 0 
(•I) . 

(008 2] '<^«A.7£«»aHIUIK9±-F«a«A 

«.Cma««lt {: r « = t i T t 

hBT4-J-?««*<«|1IS»i)t4ih.T««. »fc. «at 
ffl:/n-ifa=i.Kt»«LfeJi»l:JSt>rt, ICISW 

(0 0 8 4) llltllB 

=9 h««Mnitfe1lMAUMIi:-:>itTjC'<«. 



ttiKo:^a-?6 01*. -i«tH»£Mnr««ii=EK 

^UB«Mt»«Mn»«ttaS (B t ■ u f . r, Ap 
pi. Phy*. Latters, 91 (4), 2 7, 
July. 19B7, P844#M) gCfettUgi! (K. 

r «, Vol. B3, Ne. i4D*e. . 1 9 8 8. 

p2 4 4 7*iii !t.tKti:.tinmu*M. *m 
Hit:*), mmnm. »«vMtnet':/^ji.«Miij: 
ytMt«tt«*<«(t (tiAi*«*j'*'J-Jtt»t*t' 

*«iil«ti.Tii. ttMiaaa-i 6 1 652«iniK 
[0 0 a 6] »iiii«i:fiitteiU«<*«ff««ttH. 
rS60A. Au* a 00 Aunt, L-yxhAzia 

SaCTlvTi-ytt. ♦(SiliLHacJt-sTSO 

e4iBant«. 

CO 0 8 7) 7 4(*BIM-'t*1'-**BIH:«tfc« 
«n»ll.fefl««BtlM»7 I vtfeOAMK* 

E6n«it«c&-i<CNW*7 1 .tr:cftt«fe«ne 
MEaut«Bt!*«. T^Yvt^eoeeMMiii? 1 1= 
i!!anMTi&'ditemsiP)iiKB7 eiij:-9-cffiji 

RMMl» 7 1 «(mtKft««= L.«M«(0«l^H««f 

si:*. x-v*f— i!7 9«m^T, iroilftt-f-* 
V e o TStWIt 7 1 B ±T t* L«*' 61t 5 c 1 1: 

[00881 7m9'<'j-:fsotKtt.U.»i i ^nm 

i:«Eei)lAlUTII«Mi:H«l« t->^Jk«lt«M(U1- 

«eiia««tmBH. 7 e ueuMttuiBH 7 7 ah 

mLkHf*nM9.mtii.mrir-t9mau-Q«, 



i. »*BtlzttT-.*">?B0ttS»«*7 1 ttMSB 
PlliU «Ji.«2 0 0mV»/WT 

«Bt;E«II*7 1 i(0IE«T-*9H:iSoT*< v:? 
B 0l::r£X4>i:l£lta«ttlUBm7 7 tffll'TBUii 
*ifth>»Ji.Ba«**'lB»T-*««i:»H6t-*. « 

[0 0 8 9] 7 9tt7D-7B»BtliBB'eftfi. =0 
7a-7B»ttlltBBT 9lteB««ttIllBB7 70H 
iUa^CCIt. MBtfv h««Bl:J:MBB»HI« 
MCAvl-LTB-afeaveBBL. =ll)BtlOB«B 

nf-ci^tttttCT^ V 78 o«z«»iig-c««««« 

feAKx, «NBHMMDM8 0l:*«B««KBt- 

*. C*vt*«T^-/:'6 0tEB«»7itfflmH*' 
B-*l:«fcA4. 

(0 0 9 0} 811* K9-.><r«kltia»T*>«. 

ttwiaBs 1 y 7e oi>eM«tt7 1 .t«Bar 

iBir. ^^•»:;60O*-**«C*VC»-9TBB*fl 
f***. fcSlM*B»*ih.fcT-*« (lilT=*lfe 

*. 

toosi] El±(r)T-jl«:BBI(7 4. KBBEWA 
a«7 5. eKII4ttlilEI»7 7. T-»«BB»7 

8. ■:fo-:fHi»mm». X, iBBBMBBB 
BD. h^'^^vMHiBBB il?eBH±fflBKB2t« 

(0 0 8 2] EBHt'^v K-I:jjl>ra. eBH^AB 
BS 2*teiilt*i:«ii5t*«B®-?B-?»tftmB 
BBB^fc-fftfci-^r-sBW&iirJsy. i-^o--^ 

l=J:4RH. lU. «70-:70KttMW 

If. tmmmm *obb«bsi.tr-3T*.'«. 

[0 0 9 3] 4«B««ninBflBBl»Blf±BBT 

*;u.flMM-i<ft-3r4,4!BB«taj«w«reft«::£i«ft 

♦BBWt?!*, »««ir2«Jii'*-l/A-a:^n-:fa 
h««l«B«l<»tfflMaattB«>!HneHli:-3l'T: 

1ij;m*fe*:/*-i^/i-a:^p-:?i=v hXVRBK 
C009B] «tit«a<ftx>tB7^ai{Bi;-c««A<. 

2BOEB»8 3«. S3t>a)IUI*tteiCjl. I3iff 

B«OBI.>B««ni.t« = £l:J;V. h>+n/BBBt 
^ff^B 0«*aeaCB1BBJ: UTIfSI^AiV* 



3:/ (1 00) CSei 1 oo^m. f^'s-i, 

/'-•SI OOO^m, 1«ffl2nOfflWSSB000 
AiLfc. 

[0086) ZnOI!immitRF7.,iv9>)>ymUt: 
ftUi^Tty, O, tA r<»SJAatttt1 : IT?*.*. 

n O 5 3 •iMieait^ltOZ n O 8 3 bQBltA Ji V 

m->tiziimtttix iK.j./Uj9mmfix.B. 

»l: 1 8 0 (I mK6T = J:fl'-C*fe. 

>ii:;Bar £ ^ 1 1: Jc fifAltfl s J: 4 4i *Ca-eM« 

Kilt, ns-wmttt-ak. 



a] 



9i'j-:f(aitiki5ai\:i.*.a. mttntckm-* 
fc». *E«««>rt±. «aa;th®««*r*fc. *fe 

2 111* 3 l»«lllBri6tf 7 if a I- * - 1 *T * 
at^UkKHiilf. •HMCOHBIzlUHIlXSlv 



[B4] »*««1(D«<J>'J-^'- 

mxM(o-mt:»tmmBvi!>*>, 

[Be] *«ltK2A7a-?A=<y h<i>-n»«t«( 
«BVfc«. 



IB1 1 J *«««2«:?o-:;ii„ htnt'«t«tl 



rai ai »«n(011lNnaB■lcfe-lt«A>rl"<- 
■«E«tB-Cfce. 

[Si 5} tt*«)a>tt'J>r<f !s>^ii!>«j(3!r)kA±Biii 
«*'rMBB'ck«. 



6 it4>7^7:mn 

7 



[aB<!>B«t(HW] 

IB 1 ] *«B» 1 m«i>-f < V 7imii35a«iiii 
*fl)-«e*t«BBTf**. 

«ntt(0«ti|trMBB-C««. 
[B3} *J|iMlti«>at'l>'f4<y:'tjb:/f 
Lfe^Kxao-n«*tNiBB-eft«, 



1 7 NM06V-: 

ia PMOSV-; 



2 2 



60 A-jOx.'^^-j^nan 



7 8 x-y;it-S> 



.53b sM^m 



1 3 hints' 'J a V« 

1 6 -y:/ 



122 -^Xit 

124 Ui>3l.motf 
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